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Introduction   
 
Inclusion bodies are nuclear or cytoplasmic aggregates of stainable substances, usually 
proteins, which are mostly formed due to viral multiplication or genetic disorders in 
human beings. When a foreign gene (the infectious agent) is introduced into a cell, the 
complementary DNA translated from a messenger RNA may code for a protein, which 
fails to undergo further modification and transport ,resulting in precipitation in the cell, 
forming an inclusion body. In certain disorders or diseased conditions, cells can get 
modified and these modified cells may become pathognomonic for that particular 
disease. 
 
Diseases of Blood: 
 
Howell Jolly Bodies: 
Morphology: Howell-Jolly bodies are round, solid staining, dark-blue to purple 
inclusions, 1-2 μm in size. They are seen most frequently in mature erythrocytes that 
lack a nucleus& are nuclear remnants predominantly composed of  DNA
1
. (Fig.1) 
   
Pathogenesis: They represent chromosomes that have separated from the mitotic 
spindle during abnormal mitosis. More commonly, during normal maturation they 
arise from nuclear fragmentation (karyorrhexis) or incomplete expulsion of the 
nucleus. 
 
Stain: Wright,Feulgen
2
. 
 
Disease or Disorder: Hyposplenism(indicators of impaired spleen function)
3
, 
haemolytic anemias, pernicious anemias, hereditary spherocytosis, postsplenectomy
1 
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Abstract      
                         
Oral pathology is a visual speciality which navigates a pathologist in the arena of micro details 
amidst complex tissues. At times we get stuck or entrapped in a state of flux when we come 
across certain pathological cells or bodies as our eyes are more conditioned viewing at normal 
morphology of cell & structures. Although they may be deceptive in their appearance, at the 
same time aids the pathologist in diagnosis as they are pathognomonic of certain diseases & 
conditions.   
For the ease of description, this article has been split into two parts. Part I provides an overview 
of various pathological cells and bodies pertaining to diseases, metabolic disorders and 
neoplasm’s reflecting its significance in Oral Pathology. Besides being an instant reckoner to 
the student population, it aids in diagnosing different pathological conditions.  
 
Key words: Inclusion bodies, cells, disease, disorder 
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Fig.1 Howell Jolly Bodies 
 
 
Pappenheimer Bodies: 
 
History: Described by Pappenheimer in 1945
4
.  
 
Morphology: They appear as blue dots and represent 
ferric(Fe
3+
) ions. They are an aggregate of mitochondria, 
ribosomes and iron particles infrequently seen in 
peripheral blood smears. Nucleated RBCs containing the 
bodies are called sideroblasts and non-nucleated RBCs 
containing the bodies are called siderocytes
5
. 
 
Pathogenesis: Non-haem iron contained in lysosomes, 
due to abnormal accumulation. 
 
Stain: Pappenheimer bodies and siderotic granules are 
probably identical structures. 
They may be observed in Wright stained smears as 
purple dots
1
 & are called siderotic granules when seen 
on Prussian Blue stained smears
5
.  
 
Disease or Disorder: Iron loading anaemia, haemolytic 
anaemia, hyposplenism. 
 
 
Heinz Bodies: 
 
Morphology: Heinz body, also known as a Schumach 
body or erythrocyte refractile body, is a precipitate or 
clump of denatured haemoglobin. (Fig.2) 
 
Pathogenesis: They are found during oxidative injury to 
erythrocytes. Any endogenous or exogenous factor that 
inhibits glutathione reduction within the erythrocyte 
could lead to denaturation of haemoglobin. 
Pharmacological agents like acetaminophen, DL-
methionine, Benzocaine containing products can induce 
Heinz body formation
6 
.  
 
Stain: Brilliant cresyl blue or crystal violet. 
 
Disease or disorder: G6PD deficiency
7
, systemic 
diseases, including diabetes mellitus, hyperthyroidism, 
and lymphoma
6
.  
 
 
     
Fig.2 Heinz Bodies 
 
    
Fig .3 Basophilic Stippling 
 
Basophilic Stippling: 
Morphology: Basophilic stippling is fine or coarse 
evenly dispersed bluish or bluish black granules found in 
erythrocytes. It appears as tiny, round, solid staining, 
dark-blue granules, evenly distributed throughout the 
cell. Coarse basophilic stippling is sometimes referred to 
as punctate stippling
5
 . (Fig.3) 
Pathogenesis: Stippling represents ribosomes and RNA 
that are precipitated during the process of staining of a 
blood smear.  
Stain: Wright stain - the RNA remnants cause the cell to 
have a diffuse blue colour(diffuse basophilia), orange 
and blue mottled appearance( polychromatophilia), or 
punctate fine & coarse granules( Basophilic stippling)
8
.  
32 
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Working classification of pathologic cells and inclusion bodies in various diseases and disorders: 
    
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fessas bodies , Anitschkow cell,  Howell jolly bodies, Cabot’s 
ring, Pappenheimer bodies, Dohle bodies, Downey cells, 
Basophilic stippling, Heinz bodies, Russell bodies, Mott cell 
 
Civatte bodies, Corps ronds and Grains, Tzanck cells, LE 
cell, LE bodies, Pustulo-Ovoid bodies 
 
Verocay bodies, Negri bodies 
 
 
CELLS AND BODIES 
DISEASES 
INFECTIONS 
NEOPLASTIC 
LESIONS 
METABOLIC 
& STORAGE 
DISORDERS 
CYSTS & 
TUMORS 
BLOOD 
SKIN 
NEURAL 
Gaucher cells, Gargoyle cells,  Niemann Pick cells, Reilly 
bodies 
 
 
Koilocytes, Reed Sternberg cells(popcorn cells, lacunar 
cells)Giant cells, Foam cells, Racquet cells, Granular cells, 
Antoni type A & type B, Verocay bodies, Russell bodies, 
Oncocytes, Psammoma bodies 
 
 
Rushton bodies , Pale and dark cells, Touton type Giant 
cell, Ghost cells, Birbeck granules  
 
BACTERIAL 
VIRAL 
MYCOTIC 
Giant cells, Virchow/Lepra cells, Donavan bodies , 
Asteroid bodies, Ascoff bodies,Mallorybodies, Shaumann 
bodies 
 Henderson- Patterson bodies, Cowdry type A(Lipshutz 
bodies) & type B inclusion bodies, Koilocytes, Negri bodies, 
WartinFinkeldey cells, Councilman bodies, Gaurnieri 
bodies, Owl eye inclusions 
Asteroid bodies 
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Disease or disorder: Disturbed erythropoiesis, lead 
poisoning and severe anemias
1
,  
 
Cabot’s rings: 
Morphology:Commonly encountered as ring shaped, 
figure-eight or loop shaped structures & occasionally as 
double or multiple rings.(Fig.4) 
Pathogenesis: Recent research suggests that these 
represent nuclear remnants or abnormal histone 
biosynthesis
1
.  
Stain: These structures stain red or reddish purple colour 
and have no internal structure.  
Disease or disorder: They can be seen in lead poisoning 
and pernicious anemia
1,8,9,10 
 
                  Fig.4 Cabot’s Ring 
 
Fessas bodies: 
 
History: Discovered by Fessas in 1963. 
Morphology: Their size and shape vary greatly, their 
outline is generally irregular and often have a 
filamentous or loose structure. The precipitates are seen 
most commonly close to the nucleus, as one or more 
spots
11
. 
Pathogenesis: Oxidation of the excess α chains results in 
the formation of hemichromes. Ireversible hemichromes 
and denatured α chains precipitate as inclusion bodies 
early during maturation and throughout erythroid 
maturation. These excess α chains are unstable and 
cannot maintain a stable tetrameric structure
12
 causing 
structural and functional alterations with changes in 
deformability, stability and red cell hydration
7
.  
Stain:Methyl violet 
Disease or disorder: β Thalessemia 
 
Dohle bodies : 
 
History:Discovered by Dohle, in 1911
13  
 
Morphology:These bodies, representing endoplasmic 
reticulum, are faint , pale blue cytoplasmic area near the 
periphery of the neutrophil that becomes prominent 
during an infectious episode
13
. (Fig.5) 
Pathogenesis:Observed  in electron microscopy as 
lamellar aggregates of rough endoplasmic reticulum
14
. 
 
Stain:Romanovsky’s dyes.   
 
Disease or Disorder: Traumatic or toxic conditions such 
as severe burns, severe infections,during pregnancy, 
patients undergoing cancer chemotherapy,Wissler’s 
disease, Chediak-Higashi’s syndrome and are 
diagnostically significant as a sign of abnormal stress on 
the bone marrow
1
. 
 
 
 
Fig.5 Dohle Bodies 
 
 
Fig.6 Downey cell 
 
Downey cell: 
 
Morphology: In Infectious Mononucleosis,  about 10% 
of reactive/atypical lymphocytes may resemble 
pleomorphic monocytes or immature cells.( Fig 6) 
 
 Downey type I- are small with scanty basophilic 
cytoplasm with indented or lobulated nuclei with 
occasional appearance of  Azurophilic granules. 
 
 Downey type II - Resembles a large lymphocyte, 
has a round to oval nucleus, moderately 
clumped chromatin and absent or indistinct 
nucleoli in an abundant grey-blue cytoplasm 
that frequently partially surrounds adjacent red 
34 
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cells and has a darker staining furled margin 
(“pencil lining effect”). Occasionally basophilia 
radiating out from the nucleus is also present, 
known as “radial bluing”.  
 
 Downey type III - Immunoblasts and 
immunoblastic-like reactive lymphocytes are 
larger cells with round to oval nuclei with 
moderately dispersed chromatin and one or 
more prominent nucleoli. Their cytoplasm is 
moderately abundant and stains deeply 
basophilic
15
. 
 
Pathogenesis:Activated (due to constant antigenic 
stimulation) T lymphocytes produced as part of the 
immunological response to EBV-infected B lymphocytes.  
 
Stain:Romanovsky stain 
 
Disease or Disorder: Infectious Mononucleosis
15 
 
 
Anitschkow cells: 
 
Morphology:Anitschkow cells consist of cells with 
elongated nuclei containing a linear bar of chromatin 
with radiating processes of chromatin extending towards 
the nuclear membrane
16
. 
 
Pathogenesis:They are monocyte/ macrophage in 
origin. 
 
Stain: Hematoxylin and eosin (H&E) 
 
Disease or Disorder: Sickle cell anemia, megaloblastic 
anemia, iron deficiency anemia, recurrent apthous ulcers, 
rheumatic heart disease
16
. 
 
 
Russell Bodies (Refer to Neoplastic lesions for 
explanation) 
 
Mott cell:  
 
Morphology:Mott cells are plasma cells that have 
spherical inclusions packed in their cytoplasm.The 
inclusions of Mott cells are Russell bodies which are 
dilated endoplasmic reticulum cisternae containing 
condensed immunoglobulins (Ig)
17
. (Fig.7) 
 
Pathogenesis:Mott cell formation has been linked to a 
genetic locus-microsatellite marker (D4Mit70 & D4 Mit 
48).  
 
Stain: H&E, Periodic Acid-Schiff (PAS) and May-
Grünwald-Giemsa (MGG) stain.  IHC -  B220, CD5, CD43, 
CD11b 
Disease or disorder: Reactive plasmacytosis, various 
hematolymphoid malignancies viz., Burkitt's lymphoma, 
Large B-cell lymphoma, lymphoplasmablastic lymphoma, 
multiple myeloma, and syndromic conditions like 
Wiskott -Aldrich syndrome and von Recklinghausen's 
neurofibromatosis
17
. 
 
Fig. 7 Mott cell 
 
Diseases Of Skin: 
 
Civatte or Colloid bodies: 
 
Morphology:These bodies variously termed cytoid, 
hyaline, colloid or cytoid bodies, are rounded, 
homogenous, eosinophilic bodies, 10-25 μm in 
size,found in deeper parts of epithelium and upper 
connective tissue. They are known as civatte bodies in 
epithelium, colloid bodies in connective tissue
18
. (Fig 8) 
 
Pathogenesis: Derived from two origins. The first type 
originates from the apoptosis of keratinocytes caused by 
epithelial damage created by circulating disorders. The 
other origin derives from the destruction of the 
thickened basement membrane
19
 
 
Stain: PAS ,diastase resistant, H&E. 
 
Disease or disorder: Lichenplanus 
 
 
Fig.8 Civatte Bodies 
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Corps ronds and grains:  
 
Morphology: The corps ronds are miniature epithelial 
pearls, found in the granular layer, often containing a 
single large cell with a degenerated nucleus at the 
centre.They either appear as a simple one consisting of a 
single keratinised cell within a cell or as several 
keratinised cells found in the centre of the pearl. The 
grains correspond to single, heavily, prematurely 
keratinised and elongated cells found in the corneal 
layer
20
.(Fig.9) 
Pathogenesis: It occurs due to disturbances in 
keratinisation. 
Stain:H & E. 
Disease or disorder: Darier’s disease or keratosis 
follicularis
20,21
. 
 
 
Fig.9 Corps ronds and grains 
 
Tzanck cells 
 
Morphology: The Tzanck cells are squamous cells with 
frayed cytoplasm, approximately the size of parabasal 
cells. These cells have large, clear nuclei containing a 
large nucleoli that are usually single or may be multiple. 
In contrast to vulgaris,tzanck cells in foliaceus and 
erythematosus, often have a hyalinised cytoplasm that 
corresponds to dyskeratosis seen in tissue sections
22
 . 
 
Pathogenesis: Pemphigus is a disease caused by 
antibodies to desmoglein 3 and 1, causing disruption in 
the desmosomes in the lower layers of the squamous 
epithelium, leading to the formation of fluid filled 
blisters, vesicles or bullae, resulting in acantholysis and 
clumps of cells(tzanck cells) lying free within the vesicular 
space16. 
 
Stain: H&E ,Giemsa, Papanicolaou(PAP),Wright, 
Methylene blue, Toluidene blue 
 
Disease or disorder: Pemphigus group of lesions. 
 
 
Pustulo-ovoid bodies: 
 
Morphology:Pustulo ovoid bodies are large eosinophilic 
intracytoplasmic granules surrounded by a clear halo, 
found in the cells of Granular cell tumor 
23,24 
Pathogenesis:These cells are generated by the gradual 
accumulation of granules in the interior of the 
lysosomes, which, because of their maturity, have lost 
mitochondria and the endoplasmic reticulum. 
25
 
Stain:PAS, CD68  
Disease or disorder: Granular cell tumor of the tongue( 
40% of cases), anywhere on the skin (60% of cases)
24 
 
LE cell and body: 
 
Morphology:LE body appears as a homogenous pale 
blue to deep purplish material
24
. 
The LE cell contains within its cytoplasm the LE body, 
with the nucleus of the phagocyte being pushed to one 
end
22
. (Fig.10) 
Pathogenesis: In tissues, nuclei of damaged cells react 
with ANAs, lose their chromatin pattern, and become 
homogeneous, to produce so-called LE bodies or 
hematoxylin bodies
26 
The LE cell is any phagocytic leukocyte (blood neutrophil 
or macrophage) that has engulfed the denatured nucleus 
of an injured cell
27
. 
Stain: LE body – Wright’s, Giemsa
24
;  LE cell- 
Ramanowsky
26 
Disease or disorder: SLE,( LE cell phenomenon is not 
found in the peripheral blood. It is formed in the buffy 
coat of the peripheral blood only after a period of 
incubation.) 
 
Fig.10 LE Cell 
Neural Diseases: 
Verocay Bodies: 
Morphology:Verocay bodies are stacked arrangements 
of elongated palisading nuclei alternating with anuclear 
zones containing cell processes. These Verocay bodies 
are typically found in the more densely packed Antoni A 
36 
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regions, rather than in the loose or microcystic Antoni B 
areas
28
. (Fig 11) 
 
Pathogenesis:The mechanism of formation is not 
completely understood.Presumably the overexpression 
of laminins in portions of schwannomas prompts the 
alignment of cells into a tight pattern of rows
28
 
Stain: H & E  
 
Disease or disorder: Schwannomas 
 
 
Fig. 11 Verocay Body 
 
 
Negri Bodies: 
 
History: Discovered by, Aldechi Negriin 1903 
29
. 
Morphology: These are round or oval, 
eosinophilic,intracytoplasmic inclusions with central 
basophilic granules located in the cytoplasm of infected 
nerve cells
30
. They vary in size from 0.25- 27 microns and 
are found most often , in the hippocampus , cerebellum, 
thalamus and spinal cord areas of the CNS
29
 (Fig.12) 
Pathogenesis:Rabies virus infection induces the 
formation of cytoplasmic inclusion bodies 
Stain: H & E 
Disease or disorder: Rabies 
   
Fig.12 Negri Bodies 
Metabolic and Storage Disorders: 
 
Niemann Pick cells: 
Morphology:Niemann Pick cells are large histiocytic 
cells, 20-90 μm in size with small, bland centrally located 
or eccentric nuclei, clear to pale blue cytoplasm, that is 
vacuolated
31
.  
Pathogenesis: Increased sphingomyelin deposition 
within the cells of the reticuloendothelial system due to 
variable deficiency in the enzyme sphingomyelinase
32
. 
Stain: Giemsa, Wright, PAS, Sudan black B and Oil red 
O
31
; IHC – CD 68 positive. 
Disease or Disorder: Niemann Pick disease type A and 
type B,  Gangliosidosis, Lactosylceramidosis, Fabry’s 
disease 
 
Gaucher cells: 
Morphology:Gaucher cells are about 20–100 μm in 
diameter, and have small, usually eccentrically placed 
nuclei and cytoplasm with characteristic 'wrinkled tissue 
paper' appearance
33
. (Fig.13) 
Pathogenesis: Accumulation of glucocerberoside in the 
lysosomes of macrophages due to absence of the 
enzyme, glucocerberosidase
33
. 
Stain/Markers: Wright stain, PAS, iron stains, CD68, 
CD14 
Disease or disorder: Gaucher’s disease. 
 
 
Fig. 13 Gaucher Cell 
Alder - Reilly bodies: 
 
Morphology:These inclusions may be round or comma 
shaped, are sometimes surrounded by a halo and tend 
to be clustered to one end of the cell
34,35
. (Fig. 14) 
 
Pathogenesis: These bodies appear to be lysosomes 
that stain abnormally due to their content of 
incompletely degraded mucopolysaccharides
3
. 
 
Stain:Toluidene blue 
 
Disease or disorder: Hurler’s Syndrome 
37 
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                Fig.14 Alder Reilly Bodies 
Gargoyle cells: 
 
Morphology: Gargoyle cell/Hurler cell is a large oval or 
polygonal cell, 20 µm in diameter, with a pale central 
nucleus, the cytoplasm appearing clear(H and E) or 
granular(toluidine blue). 
22
 
 
Pathogenesis:In Hurlers syndrome there is excessive 
accumulation of  intracellular mucopolysaccharides in 
many tissues and organs throughout the body including 
liver, spleen, monocyte-macrophage system, nervous 
system, cartilage and bone. These abnormal deposits are 
found in many sites with involved fibroblasts assuming 
the appearance  of clear(gargoyle) cells
36 
 
Stain: H &E ,Toluidene blue, Alcian blue 
 
Disease or disorder: Hurler syndrome 
 
Neoplastic lesions 
 
Russell Bodies: 
 
Morphology: Homogenous, elliptical, eosiniphilic, 
intracytoplasmic inclusions, 20-40μm in size, two or three 
in number, seen within plasma cells
24
. They may become 
so big that the cell size is increased and the nucleus is 
virtually invisible, giving the appearance of an 
extracellular body
37
.(Fig. 15) 
 
Pathogenesis:In certain monoclonal gammopathies and 
in occasional instances of reactive plasma cell 
hyperplasia associated with intense immunoglobulin 
production, immunoglobulins may precipitate within the 
plasma cell, forming inclusion bodies
38
. 
 
Stain: H&E, PAS, Gram, Millon reaction, Phloxine-
tartrazine. 
Disease or disorder: Multiple Myeloma 
 
                        Fig.15 Russell Body 
Reed Sternberg cells: 
 
Morphology: Reed-Sternberg cells are large cells (≥45 
μm in diameter) with multiple nuclei or a single nucleus 
with multiple nuclear lobes, each with a large inclusion-
like nucleolus about the size of a small lymphocyte (5–7 
μm in diameter). Particularly characteristic are cells with 
two mirror-image nuclei or nuclear lobes, each 
containing a large (inclusion-like) acidophilic nucleolus 
surrounded by a distinctive clear zone; together they 
impart an owl-eye appearance
38
. (Fig 16) 
 
Variants: Several Reed-Sternberg cell variants are also 
recognized.  
 Mononuclear variants contain a single 
nucleus with a large inclusion-like nucleolus . 
 Lacunar cells (seen in the nodular sclerosis 
subtype) have more delicate, folded, or 
multilobate nuclei and abundant pale 
cytoplasm that is often disrupted during the 
cutting of sections, leaving the nucleus 
sitting in an empty hole (a lacuna) . 
 In classical forms of HL, Reed-Sternberg cells 
undergo a peculiar form of cell death in 
which the cells shrink and become pyknotic, 
a process described as “mummification.”  
 Lymphohistocytic variants (L&H cells) with 
polypoid nuclei, inconspicuous nucleoli, and 
moderately abundant cytoplasm are 
characteristic of the lymphocyte 
predominance subtype
38
. 
 
Pathogenesis:  Mutated B cells 
 
Stain/markers: H&E, CD15, CD20, CD 30 
 
Disease or disorder: Hodkin’s Lymphoma, other Tor B 
cell Lymphomas. 
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           Fig 16. Reed Sternberg cell 
 
Foam Cells: 
 
Morphology:These cells are large, polyhedral and show 
peripherally placed bland nuclei with abundant foamy 
cytoplasm. These foamy cells fill the entire tissue papillae 
causing thinning of the epithelial ridges
39
. 
 
Pathogenesis: Foam cells have been regarded as 
fibroblasts, melanoytes or macrophages. Most authors 
believe that foam cells are lipid-laden macrophages
40
.  It 
has also been suggested that degenerative changes in 
the epithelium lead to the presence of foam cells
41
. 
 
Stain/marker: H&E, PAS,Scharlach R, Sudan III, CD 68, 
vimentin, cathepsin B 
 
Disease or disorder: Verruciform Xanthoma 
 
 
Racquet cells: 
 
Morphology:Rhabdomyoblast, a cell with an eccentric 
round nucleus and variable amounts of brightly 
eosinophilic cytoplasm
42
.Rhabdomyoblasts range from 
slender spindle shaped cells with a small number of  
peripherally placed myofibrils to large eosinophilic cells 
with a strap, ribbon, tadpole or racquet shape and one 
or two centrally positioned nuclei and prominent 
nucleoli with or without cross-striations
43
. (Fig 17) 
 
Pathogenesis: Pathologic myoblast 
 
Stain:H&E 
 
Disease or disorder: Rhabdomyosarcoma 
 
             Fig.17 Racquet cell 
 
Granular cells: 
Morphology:Granular cells are large polygonal 
neoplastic cells with cytoplasmic granules, eosinophilic 
cytoplasm, a small and eccentrically located nucleus, and 
undefined cytoplasmic limits
44
. They are large, polygonal, 
oval or bipolar which are about 20-40μ in diameter
16
. 
 
Pathogenesis:Granular cell changes can result from the 
cytoplasmic accumulation of various types of material, 
and the cell particularly prone to undergo the granular 
cell change is the Schwann cell
45
. 
 
Stain/marker: H&E, PAS, CD-68 and alpha 1 antitrypsin 
positive 
 
Disease or disorder: Noted in uncommon neoplasms 
including granular cell tumor, congenital granular cell 
epulis, primitive polypoid granular cell tumor, granular 
cell ameloblastoma, central granular cell odontogenic 
fibroma, granular cells in odontogenic cysts and lichen 
planus 
45
. 
 
Koilocytes ( Refer part 2-Viral Infections) 
 
Antoni type A and Type B areas: 
 
Morphology: 
Antoni type A:Antoni type A -fascicles of  spindle-
shaped schwann cells streaming around  numerous 
acellular, eosinophilic areas surrounded by palisaded 
spindled cells with elongated nuclei
46,47
. 
Antoni type B -less cellular and more randomly arranged 
spindle cells in a loose, myxomatous stroma
46,47
. 
 
Pathogenesis:The adhesive properties of laminin are 
thought to explain the tight organization within Antoni A 
tissue. 
Researchers now contend that the Antoni B areas may 
embody degenerated Antoni A regions
28
. 
39 
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Stain/marker: H&E, Laminin 
 
Disease or disorder: Schwannoma/neurilemmoma 
 
 
Psamomma Bodies: 
 
Morphology: Psammoma bodies are round to oval 
calcifications that have lamellations and should be 
distinguished from dystrophic calcification and calcified 
colloid. 
 
Pathogenesis: 
Biomineralization has recently been found to be 
associated with a group of extremely small Gram-
negative bacteria capable of precipitating  calcium salts, 
and in originating psammoma bodies
48
. 
It is suggested that rather than being the outcome of 
dystrophic calcification of dead or dying tissue, PBs may 
represent an active biologic process ultimately leading to 
degeneration/death of tumor cells and retardation of 
growth of the neoplasm
49
.  
 
Stain:H&E, PAP 
 
Disease or disorder: Papillary thyroid carcinoma (PTC), 
meningioma, papillary serous cystadenocarcinoma of 
ovary, Polymorphous low grade adenocarcinoma, 
oncocytic adenoma, psammamatoid juvenile ossifying 
fibroma 
 
Oncocytes: 
 
Morphology: 
Oncocytes are epithelial cells which appear as cells with 
abundant, granular, eosinophilic cytoplasm, a central 
pyknotic nucleus
50,51 
These cells are called oncocytes 
because of the "swollen" appearance they have as the 
result of a striking accumulation of mitochondria
52
.(Fig 
18) 
 
Pathogenesis: Oncocytic cells are thought of as 
metaplastic cells formed in response to adverse changes, 
with the normal cells losing their original specialization. 
Aging is also thought to cause a functional exhaustion of 
mitochondrial enzymes, and a compensatory hyperplasia 
of mitochondria can occur, which in turn is responsible 
for the oncocytic change
51
. 
 
Stain/marker: H&E, Phosphotungstic acid 
hematoxylin(PTAH), Anti-mitochondrial antibody 
 
Disease or disorder: Salivary gland tumors like basal cell 
adenoma, pleomorphic adenoma, myoepithelioma, 
cystadenoma, canalicular adenoma, polymorphous low 
grade adenocarcinoma, Warthin's tumor, acinic cell 
carcinoma and mucoepidermoid carcinoma
51
. 
 
 
Giant cells: ( Also seen in chronic infections. Refer 
part2 - Bacterial Infections) 
  
Disease or disorder: Central and peripheral giant cell 
granuloma, giant cell tumor 
 
 
Verocay bodies: ( Refer Neural Diseases) 
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